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Putting k = 1 and 4> = 90°, Eq. (25.39) reduces to 
v PR 3 /28 + 9?r\ 

Vl = ~eT l—12 J 

Also for the same k and <£ values, Eq. (25.42) gives 
HR* ( 7T— 1\ 

Y2 ~~eT (—) 

According to the principle of superposition, the two component deflections can be added 
directly as long as the corresponding stresses are elastic. Hence, we get Y = Yi + Y 2 , or 

WR 3 (157r + 22)y/2 
Y ~ 24 El * 


CURVED-END CANTILEVER 

When a structural member is curved at the free rather than at the built-in end, 
the general theoretical development is essentially the same as that for other curved 
members. For example, if our design configuration is similar to that shown in 
Fig. 25.14a, and if the external concentrated force is applied at the free end in 
either the Y or the X direction, we can start by writing down the bending moment 
expression separately for the curved and straight portions. We assume that P acts 
along y while H is directed along the x coordinate. In terms of the orientation 
of the curved-end cantilevers shown in Fig. 25.14, we will denote the vertical and 
horizontal loads by P and H, respectively. 

Certainly, the more frequently encountered configurations involve quarter- and 
half-circle bends, which simplify the derivation of the design formulas considerably. 
The problems become more complex, however, when the curved portions subtend 
angles other than 90 or 180°. 
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Fig. 25.14 Example of curved-end cantilevers. 



